Summary. This note provides a simple proof of the necessity of the transversality condition for the differentiable reduced-form model. The proof uses only an elementary perturbation argument without relying on dynamic programming. The proof makes it clear that, contrary to common belief, the necessity of the transversality condition can be shown in a straightforward way.
Introduction
"The necessity of the transversality condition is a difficult issue," note Stokey and Lucas (1989, p. 102) after proving the sufficiency of the transversality condition. As a matter of fact, necessity of the transversality condition has long been widely perceived as a difficult issue, perhaps because the classical proofs of the necessity of the transversality condition are not easily understandable to nontechnical readers. What makes those proofs difficult, however, is not the difficulties in proving the transversality condition itself but the technical arguments required for proving the existence of support prices (Peleg, 1970; Peleg and Ryder, 1972; Weitzman, 1973; Araujo and Scheinkman, 1983) or for proving the envelope condition (Benveniste and Scheinkman, 1982) . Though such arguments may be necessary when one wishes to establish a characterization theorem for a general maximization problem, they can in fact be entirely bypassed when one wishes only to prove the necessity of the transversality condition for the differentiable reduced-form model.
The purpose of this note is to offer a simple proof of the necessity of the transversality condition. The result proved in this note is a more or less wellknown variant of Weitzman's (1973) theorem. The assumptions we use that are not assumed by Weitzman are the differentiability of the return functions and the interiority of a given optimal path. These assumptions allow us to work directly with derivatives, making it unnecessary to construct support prices. Another feature of our approach is that we do not use dynamic programming. Without relying on dynamic programming, we directly prove the necessity of the transversality condition using only an elementary perturbation argument.
While similar arguments are used in Kamihigashi (2000a, b, c) , these papers do not provide a direct proof of the necessity of the transversality condition for the reduced-form model. Kamihigashi (2000a) focuses on Ekeland and Scheinkman's (1986) result. Instead of simplifying the proofs of well-known results, the other two papers generalize well-known results as well as establish new results. We believe that the direct proof offered in this note will benefit the profession by demystifying the necessity of the transversality condition.
The next section presents the model and states the result. Section 3 presents the proof. Section 4 discusses how the proof differs from those of Benveniste and Scheinkman (1983) and Ekeland and Scheinkman (1986) , how the result can be generalized, and why the proof does not apply to the undiscounted stationary case. Section 5 concludes the note.
The transversality condition
Consider the following maximization problem.
Since the assumptions and definitions used here are standard, they are stated without comment. For t ∈ Z + and (y, z ) ∈ • X t , let v t,2 (y, z ) denote the partial derivative of v t with respect to z ; define v t,1 (y, z ) similarly. 
